Grasshopper 

Tne grasshopper was the toy that launched my toymaking career, so it 
seems only appropriate to begin with this engaging iittle critter. Although 
the 'hopper has evolved with age, its bright eyes, floppy antennae and 
rapid-action legs have ensured that it has remained one of my most 
pooular toys over the years. Kids just can't resist picking the grasshopper 
up and playing with it. it's a fairly simple toy to build, though you do have 
to be careful with the glue so that it doesn't interfere with the free 
movement of the legs and wheels. 










Parts P rep aration _ 

BODY 

1. Cut the body block, slightly oversize, and 
then transfer the profile and hole layouts from 
the pattern on p. 23, 

2. For accurate references and easier drilling, 
doll all body holes while the block is still 
rectangular (see p 4) A center-punch mark 
helps keep the bit from drifting on the angled 
holes for the antennae. 

Drill an Vs-in.-dia. hole through the body 
to locate the eyes. After the finish has been 
applied to the body enlarge the eye holes to 
Inn.-dia. by Vs-in.-deep sockets. When drilling 
the 1-in. eye holes, drill a test hole tn scrap 
wood to ensure that the dowel will fit. If 
necessary, use an adjustable bit to compensate 
for oversized or undersized dowel stock. 

3 . Turn the eyes into a half-round section 
from a piece of l-in.-dia, dowel on the lathe. 
The finished Sength is Vs in., but for ease of 
handling don r t part it off until you've sealed it 
with sanding sealer and painted the eye. 

4 . After all holes are drilled, cut the body to 
shape and radius the edges with a Win. 
roundover bit in a router table or an overhead 
or hand-held router. 

LEGS AND WHEELS 

The two legs are made up of four identical 
pieces, as shown in the drawing on p. 23. 

1. Drill the holes in the legs—through holes for 
the inside leg sections, and one through hole 
and one stopped hole (Vs in. deep) for the 
outside legs. 

2. Radius the ends of the legs. Although you 
can do this freehand, I prefer to use a special 
sanding fixture to ensure a uniform, profes¬ 
sional appearance (see the photo on p. 14) 

3. Cut the front ana back wheels using the 
hole-saw and lathe technique discussed on 

p. 13. Redrill the axle hole in each wheel to fit 
the Win.-dsa. axle dowels. Drill the offset leg- 
peg hole in each back wheel wnh the wheel 
held in a V-jig (see the photo at right). 

ANTENNAE 

Each antenna is a Vnn.-dia, wood bead glued 
on the end of a 3-in -long piece of #12 gauge, 
stranded wire covered wrth black vinyl 
insulation. YouII probabsy have to get this 
wire from an industrial or electrical supply 
house. Make sure the wire is stranded, not 
solid-core; otherwise the antennae won't have 
the right action. Roughen up the insulation on 
each end of the wire with sandpaper for a 
cotter glue bond. 


Parts List* 


Quantity 

Description 

Finished Dimensions 

Material 

1 

Body 

mx2’/2x9 

Birch 

2 

Eyes 

1 in dia by Vs in. long 

Birch 

4 

Leg sections 

'/:■ x -A x 47? 

Birch 

6 

Leg pegs 

Vis-in.-dia. pegs by i in. long 

Birch 

2 

Leg spacer washers 

V'6 in. 

Steel 

2 

Front wheels 

7 2 m, thick by 2 in. dia. 

Birch 

2 

Back wheels 

7; m. thick by 1 3 A in. dia. 

Birch 

2 

Axies 

Yt>rn.-dia. dowel by 27 a in. 

Birch 

4 

Wheel spacer washers 

in. 

Steel 

2 

Antennae 

3 in. of #12 stranded wire 
with biack insulation 

SteeJ 

2 

Antenna knobs 

Va-in -dia. beads 

Birch 

1 

Bull handle 

•Vj-m -dia. dowe J by 7 7 s in 

Birch 

1 

Braided string 

Approx 32 in. long 

Nylon 


*AII dimensions are in inches and indicate the overall finished size (thickness X width x length,), with the third 
dimension as the preferred gram direction, except as noted. 
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Assembly 


Finish ail parts as described on pp 16-18 
Re 1 ' o the drawings on p. 22 for correct 
or., Aion of the parts during assembly 

1, Dry-assemble the front wheels with washers 
between the body and the wheels, and then 
mark the axle for correct length. Disassemble 
and trim the axle to length. Crimp the axle 
ends with a pair of slide-jaw plsers to create 
gfue pockets for better adhesion (see p. 12). 
Glue one wheel to the end of the axle, slip a 
washer over the axle and insert the axfe into 
the body. Glue the other wheel to the other 
end of the axle, with a washer between the 
wheel and the body 

2, Assemble the inside and outside leg sections 
with a leg peg and just a dab of glue in the 
stopped hole in the outside leg Don't get any 
glue on the inside leg section. Secure the 
assembled leg to the body with a leg peg, 
again berng sure not to get glue on the inside 
leg. The peg between the two leg sections 
should face in. (Note that if you switch the 
position of the inside and outside leg sections, 
this leg peg can face out; the photo in the 
gallery on p. 56 shows both design options.) 

3, Glue one back wheel to the back axle with 
the E ^-peg hole facing out and let it dry. Then 
ins^ ,e axle through the body with a 
washer between the wheel and the body and 
dry-fit the second wheel (no glue yet and be 
sure the leg-peg hole is facing out). Insert the 
leg pegs in each wheel and rotate the unglued 
wheel so the pegs are aligned, as shown in the 
top photo at right. Now remove the free 
wheel, apply glue, and slide the wheel and a 
washer back onto the axle., making sure the 
leg pegs are still aligned Remove the leg pegs 
from the wheels, assemble the leg sections on 
either side, add a drop of glue to each wheel 
hole and reinsert the pegs. Check for free 
movement of the wheels and legs. 

4 , Using a slow-setting epoxy glue the 
antennae into the body and the beads on the 
ends of the antennae. 

5 , Install the pull string as discussed in the 
sidebar at right. 



When dry-assembling the back wheels, make sure the leg pegs are aligned. 



Installing Pull Strings 

Pull strings can be added to almost any 
toy with wheels. Strings are often 
attached with small screw eyes, but I 
don't like to use them because they can 
cause Injury If a child falls on them or 
create a choking hazard if they come 
loose. To avoid screw eyes, l use a neat 
little trick that involves drilling a couple 
of holes and pulling a piece of nylon 
string through the holes with a hot 
paper dip. First the holes. One hole 
fflii in. dia.) is drilled from the front of 
the toy; the second hole ( J /i6 in, dia.) is 
drilled from the bottom of the toy to 
intersect the first hole. 

Now comes the tricky part. With the 
toy upside-down, Insert the string into 


Using a heated paper clip allows you to 
pull the string through the body of the 
grasshopper. 


the front hole. Then heat a straightened 
paper dip and insert it into the bottom 
hole (see the photo at left below). The 
hot paper clip will fuse itself to the nylon 
string (it may take several attempts). 
Gently puli the string out of the bottom 
hole (see the photo at right below), tie 
an oversized knot and fuse it with a 
match to prevent unraveling. Then pull 
the string from the front while pushing 
the knot back into the bottom hole. 
T/oceed with caution, because hot nylon 
will stick to your skin and burn. 

When adding the handle to the end 
of the string, tie a large knot on both 
sides of the handle so that It won't slide 
down on the string. Fuse the outer knot. 


The hot dip fuses itself to the nylon 
string. 
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